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Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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FOREWORD 

This Indian Standard ( First Revision ) was adopted by the Bureau of Indian Standards, after the 
draft finalized by the Steel Forgings Sectional Committee had been approved by the Metallurgical 
Engineering Division Council. 

This standard was first published in 1967. On the basis of experience gained in the production and 
use of steel forgings, the following major modifications have been incorporated in this version: 

a) In Table 1, one new grade 20NiCrMo3 has been included. 

b) A new clause indicating type of condition of delivery has been included. 

c) Requirements for macrostructure, inclusion rating and grain size have been incorporated. 

d) Tool steel part has been deleted from this standard. A separate standard will be published 
covering the requirements of tool steel. 

For the benefit of the purchaser an informative annexure ( see Annex A ) giving particulars to be 
specified by the purchaser has been included. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated expressing the result of a test or analysis, shall be rounded otf in 
accordance with IS 2: 1960 'Rules for rounding off numerical values ( r^v/^^J )\ The number of 
significant places retained in the rounded off value should be the same as that of the specified value 
in this standard. 



AMENDMEIVT NO. 1 NOVEMBER 1994 

TO 

IS 4367 : 1991 ALLOY STEEL FORCINGS FOR 

GENERAL INDUSTRIAL USE — SPECIFICATION 

( First Revision ) 

[ Foreword, second /Mir n (a) j — Suhsliiulc '12NiCrMo2' /•'''' '20NiCrMo2'. 

I Foreword^ second para (d) | — Subslilulc 'Tool steel part has \tcct\ deleted 
from this standard and the requirements have been covered in IS 13387 : 1992 
Tool steel lorgings for metal forming — Specification' for 'Toof steel part has 
been deleted from this standard. A separate standard will be published covering 
the requirements of tool steel'. 

( Pa^e 1, clause 2.1 ) — Substitute 'IS 1387 : 1993 General requircntenLs for 
the supply of metallurgical materials ( second rexision )* for *IS 1387 : 1967 
General requirements for the supply of metallurgical materials {first revision )'. 

( Page 3, Table 1, col 2, line 1, under the lieadinf* 'C* ) — Substitute *0.16 - 

0.24' /or '0.06- 0.24'. 

( Page 6, Table 3, col 1. line 2 ) — Substitute '37C15' for '30C15'. 



(MTD18) 



Printed u Dee Kay Printers. New Delhi. India 



AMENDMENT NO. 2 JUNE 2006 

TO 

IS 4367 : 1991 ALLOY STEEL FORCINGS 

FOR GENERAL INDUSTRLVL USE —SPECIFICATION 

( First Revision ) 

( Page 7, Table 3, Grade 40Ni6Cr4Mo3, coi 6 ) — Substitute ^5* /or 

( MTD 16 ) 

Reprography Unit, BIS, New Defhi, Indis 
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Indian Standard 

ALLOY STEEL FORCINGS FOR GENERAL 
INDUSTRIAL USE — SPECIFICATION 

( First Revision ) 



1 SCOPE 

1.1 This standard covers the requirements relating to 
the supply of alloy steel forgings for general industrial 
use in as forged, beat-treated or machined condition. 

2 REFERENCES 

2.1 The following Indian Standards are necessary 
adjuncts to this standard : 

Title 

General requirements for the supply 
of metallurgical materials ( first 
revision ) 

Method for charpy inipacl lest (U- 
notch) for metals ( first revision ) 

Method for Brine 11 hardness lest 

for metallic materials ( second 

revision ) 

Method for Rockwell hardness test 

for metallic materials (Scales A — 

B-t-D-E-F-G-H-K) 

( second revision ) 



/SNo. 


1387; 


; 1967 


1499: 


: 1977 


1500: 


: 1983 


1586: 


:1988 



IS No. 
1598 : 1977 

1608: 1972 

1762 (Part 1) : 

1974 
3469 (Parts 1 

to 3): 1974 
4163 : 1982 



4748 : 1988 



Title 

Method for izod impact test of metals 
( first revision ) 

Method for teiLsile testing of sleel 
products ( first revision ) 

Cxxle for dcsignat ion of steels, based 
on letter symbols ( first revision ) 

Tolerances for closed die steel 
forgings ( first revision ) 

Method for determination of 
inclusion content in steel by 
microscopic method ( first 
revision ) 

Methods for estimating average grain 
size of metals ( first revision ) 



3 SUPPLY OF MATERIAL 

3.1 General requirements relating to the supply of 
alloy steel forgings shall conform to IS 1387 : 1967. 

3.2 Forgings of different steels covered by- this 
standard shall be ordered and delivered on any one 
of the following basis : 



Requirements 



Chemical composition 

Hardness in as supplied condition 
Nonnalized/Anncaled/Spheroidized 

Microstnicture 

Macrostructure 

Gitiin Size 

Hardenability 

Inclusion rating 

Mechanical properties in simulated 
C4ise hardened condition 

Mechanical properties in quenched 
and tempered condition 

NOTE — 'X' indicate« Uie properly re<)utred. 

'— * indicates the property not required. 



Type 6f Condition of Delivery 

y ^ 



ABCDEFGHJ KMN 

xxxxx-xxxxxxx 

- X X X X X X X X X — — 
__XX-XXXXX-X 

_____xxxxxxx 
~~xxxxxxxx-x 

_-_XX~-- — XX-- 

— — XXXX — XXXXX 



X X 
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4 MANUFACTURE 

4.1 Forgings shall be manufactured from steel pro- 
duced by open-hearth, electric or any other approved 
process. Steel shall be fully killed. Steel may be 
processed through ingot or continuous casting route 
with sufficient reduction as per agreement with the 
suppliers. 

4.2 In case of ingot, sufficient discard shall be made to 
ensure freedom from pipe, marked segregation and 
other harmful defects. 

4.3 Theamountof hot working and fmisbing tempera- 
ture shall be such as to ensure complete soundness and 
adequate uniformity of structure and mechanical prop- 
erties after heat treatment. Tlie forgings shall not be 
produced from overheated stock. 

4.4 Forgings shall be suitably heat-treated or cooled 
after forging to avoid cracks or flakes and shall be 
finished as nearly as practicable to the dimension of 
the drawing supplied or within the tolerances 
mutually agreed upon between the supplier and the 
purchaser. 

5 FREEDOM FROM DEFECTS 

5.1 The forgings shall be free from any harmful inter- 
nal a nd surface defects, such as Cracks, laps, seams and 
slag inclusion. The forgings may be tested by physical 
inspection, ultrasonic flaw detector and macro-etch, 
magnetic particle testing method, as agreed to between 
the purchaser and the manufacturer. 

5.2 Maximum depth oflotaldecarburization and other 
surface defects shall not exceed 80 percent of the 
macbiningallowance or as specially agreed to with the 
supplier. 

5.3 The forgings shall be free from scale. 

5.4 Defects in forgings may be repaired with prior 
consent of the purchaser. 



6 TOLERANCES 

6.1 Tolerances for forgings shall be as specified in IS 
3469 ( Parts 1 to 3 ) : 1974. Inspccial cases, tolerances 
shall be as agreed to between the supplier and the 
purchaser. 

7 CHEMICAL COMPOSFflON 

7.1 The ladle analysis of alloy steel forgings shall be 
as given in Table 1. 

7.LI Elements not specified in Table I shall not be 
added to steel, except when agreed, other than for the 
purpose of finishing the heat and sJiall not exceed tlie 
limits which are as follows : 



Constituent 


Percent 


Chromium 


0.30 


Nickel 


0.30 


Molybdenutn 


0.05 


Copper 


0.25 


Vanadium 


0.05 


Tin 


0.05 


Boron 


0.000 3 



1 Trace elements ( Cr-f^Ni-f-Mo) when added together should not 
exceed 0.50 percent. 

2 Percent copper + 10 x ( Percent tin ) should not exceed 0.50 
percent. 

7.2 Check Analysts 

The permissible variation in the case of product 
from the limits specified in Table 1 shall be as given in 
Table 2. 



8 SELECTION OF TEST SAMPLES 

8.1 The ladle analysis shall be furnished by the sup- 
plier. If check analysis is required, at least one sample 
per heat shall be taken. 

8.2 For small forgings, with ruling section equiva- 
lent to a diameter of 30 mm or less, separate test 
samples shall be provided from the bars or billets from 
which forgings are made. They shall be similarly and 
simultaneously heat-treated with the forgings they 
represent. 

8.2.1 For forgings with a ruling section exceeding 
30 mm, the test samples for mechanical properties 
shall be mutually agreed to between the purchaser and 
the manufacturer. 

8.2.1.1 For forgings more than ruling section of 
100 mm, separate test bar of equivalent ruling section 
shall be forged from the same stock, and heat- 
treated along with forgings and shall be tested. If 
found passing the test it shall be acceptable for batch 
of fbrgings. Alternately, an integral test sample may 
be provided in the forging itself and tested for 
acceptance. 

8.2.2 For case hardening steel, where the size of the 
forging is greater than 30 mm diameter separate test 
bars shall be prepared by forging or by machining or 
by both to 30 mm; but for smaller sizes the test 
bars shall be heat-treated in the full section. The 
test pieces shall be blank-carburizcd and then re- 
fined and hardened as specified in the Individual 
specification, except that by agreement between 
the supplier and the purchaser carburizing or blank- 
carburizing may be omitted. One tensile and one 
impact test shall be taken per heat. 

S3 Unless otherwise agreed to between the purchaser 
and the manufactuitr, one set of samples as specified 
in 8 J and 84*1» sb|il] be made per lieat per heat-treated 
batch. 
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9 MECHANICAL PROPERTIES 

9.1 The mechanical properties of alloy steel forgings 
shall be as given in Table 3, 

9.1.1 In case the forgings are supplied in annealed or 
normalized condition, the properties shall be mutually 
agreed to between the supplier and the purchaser, 
unless the test samples are separately heat-treated in 
which case they shall conform to the requirements as 
given in Table 3. 

9.1.2 In case of hardening steel, the properties shall 
conform to the requirements as specified in Table 3. 
When the test sample is smaller than 30 mm diameter, 
the properties shall be subject to mutual agreement 
between the supplier and the purchaser. 

9.2 Tensile Test 

Tensile test shall be carried out in accordance with 
IS 1608 : 1972. 

9.3 Hardness Test 

9.3.1 Brinell Hardness Test 

Brinell hardness test, where specified, shall be carried 
out in accordance with IS 15(X) : 1983. 

9.3.2 Rockwell Hardness Test 



9.4 Impact Test 

9.4.1 hod Impact Test 

Izod impact test, where specified shall be carried out 
on test pieces machined from the test sample selected 
as in 8 in accordance with IS 1598 : 1977. 

9.4.2 Charpy Impact Test 

Subject to mutual agreement between the purchaser 
and the manufacturer, charpy impact test may be 
carried out in place of izod impact test in accordance 
with IS 1499 : 1977. 

10 MACROSTRIJCTURE 

10.1 The macrostructure shall meet the following 
requirements : 

a) Macrostructure shall be free from harmful po- 
rosity, slag inclusions, rolled in scale, coarse 
dendrites, hannful segregation and cracks. 

b) The flow lines shall follow the contour of the 
forging. Flow lines shall not cut the contour. 

11 INCLUSION RATING 

11.1 When tested in accordance with IS 4163 : 1982, 
the non-metallic inclusions shall not exceed 3 thin and 
2 thick in grades A B C D, unless otherwise^greed to. 

12 GRAIN SIZE 



Rotkwell hardness test, where specified, shall be 
carried out in accordance with IS 1586 : 1988. 



12.1 Austenitic grain size shall be between 5-8 when 
tested in accordance with IS 4748 : 1988. 



Table 2 Variation for Check Analysis 



Carbon 
Silicon 
Manganese 
Nickel 

Chromium 

Molybdenum 

Vanadium 

Sulphur 
Phosphorus 



Maximtim of 
Specified Range 



Percent 

ijp to 0.45 
Over 0.45 to 0.90 
Up to 0.40 
Over 0.40 lo 2.0 

Up to 1.20 
Over 1.20 to 2.0 
Up to 1.0 
Over 1.0 to 2.2 
Over 2.2 to 5.0 
Up to 0.»0 
Over 0.80 to 2.2 
Over 2.2 to 5.5 

Up to a40 
Over 0.40 to 1.2 
Up to 0.15 
Over 0.15 to 0.30 



Vittiatiott for Maximum 
Size, mm 


Up to 250 
Percent (±) 


Over 250 
Up to 500 
Percent (±) 


0.02 
0.03 


0.04 
0.05 


0.03 
0.05 


0.04 
0.06 


0.04 
0.05 


0.06 
0.07 


0.03 
0.05 
0.07 


0.03 
0.05 
0.07 


0.03 
0.05 
0.11 


0.04 
0.06 
0.13 


0.03 
0.04 


0.04 
0,05 


0.02 
0.03 


0.02 
0.03 


0.005 


0.010 


0.005 


0.010 



NOTH — Variations »ha]l not be applicable twth over and under the specified limits in several deterinituittons in a heat. 



13 ADDITIONAL TESTS 

13.1 Subject to mutual agreement between the sup- 
plier and the purchaser, the following optional tests 
as applicable may also be carried out. Methgd for 
tests may be followed as given in respective/available 
Indian Standards. 

a) Metallographic test, 

b) Non-destructive test for internal soundness, 
and 

c) Fracture test. 



14 RETESTS 

14.1 Should any of the original test pieces fail to pass 
the mechanical tests specified in 9, two further test 
samples shall be selected for retesl for each test sample 
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that failed. One of the test samples shall be taken from 
forging from which the original test sample was taken 
unless forging has been withdrawn by the manufacturer. 

14.2 The mechanical properties obtained from the 
test pieces prepared from the two further test samples 
shall comply with the specified requirements. 

15 MARKING 

15.1 Unless agreed otherwise between the supplier 
and the purchaser, each forging shall be clearly 
marked with the following infonuation : 

a) Indication of the source of manufacture, 

b) Steel designation, and 

c) Identification mark by which it can be traced 
to the heat number of steel from which the 
forging was made. 



ANNEX A 

( Foreword ) 

INFORMATION TO BE FURNISHED BY THE PURCHASER 



A-1 BASIS FOR ORDER 

A-1.1 While placing an order the purchaser should 
specify clearly the following : 

a) Grade designation, 



b) Condition of supply, 

c) Test required, 

d) Method of manufacture, 

e) Any special requirements, and 

f) Test report, if required. 
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Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the 
producer. Standard marked products arc also continuously checked by BIS for conformity 
to that standard as a furthei safeguard. Details of conditions under which a licence for the 
use of the Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 



Bureau of ladian Standards 

B[S is a statutory institution established under the Bureau of Indian Standards Act^ 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced m 
any form without the prior permission in writing of BIS. This docs not preclude the free use, in the 
course of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquires relating to copyright be addressed to the Director ( Publications ), BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments,, if any, are 
issued from time to lime. Users of Indian Standards should ascertain that they are in possession of 
the latest amendments or edition. Comments on this Indian Standard may be sent to BIS giving the 
following reference : 

Doc : No. MTD 18 ( 3683 ) 

Amendments Issued Since Publication 

Amend No. Date of Issue Text Affcclcd 
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